An in-depth analysis of polymer-analogous conjugation using DMTMM.
Combinatorial libraries have become increasingly popular in the field of functional biomaterials. One approach for creating diverse polymer libraries is polymer-analogous conjugation of functional groups to polymer scaffolds. In this study, we show that a water-soluble condensing agent, 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride (DMTMM), can be employed to conjugate two disparate model ligands, d-(+)-galactosamine (Gal) and agmatine (Agm), to the side chains of either poly(methacrylic acid) (pMAA) or poly(acrylic acid) (pAA) at various substitution ratios. The degree of substitution was found to be directly influenced by media pH, polymer concentration, structure of ligands, and polymer precursor. A nearly 2-fold increase in conjugation efficiencies for both ligands to pAA was achieved as compared to pMAA under identical conditions reaching up to 56% and 78% of Gal and Agm of total content, respectively. These two structurally similar polymers showed remarkably different performances, which reveals that the selection of a polymer precursor is crucial for the optimal design of polymeric libraries, particularly when complex structural ligands are involved. The approach employed provides a basis from which larger and more diverse combinatorial libraries of functionalized polymers with multiple moieties can be generated.